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PROBLEM TO BE SOLVED: To improve corrosion resistance 
and reliability by applying surface treatment to a core member. 
SOLUTION: A core member 20 is inserted into a casing main 
body 16 of a solenoid valve 14, and in the core member 20, a 
chlorine resistant nickel plated layer 21 is formed by electroless 
plating and the like. When the valve element 24 is opened, 
evaporated gas inside a fuel tank flows from an inflow port 1 7 
toward an outflow port 18. Even if a part of the evaporated gas 
flows between the valve element 24 and the core member 20, 
generation of a chlorine compound and the like on the core 
member 20 surface can be prevented by the nickel plated layer 
21. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Valve casing which is located in the middle of passage and by which the valve seat was formed in 
this core insertion hole and the same axle while the core insertion hole was formed in shaft orientations, the 
core member fitted in into the core insertion hole of this valve casing, and the electromagnetism which is 
prepared in said valve casing at this core member and the same axle, and forms a field by electric supply — 
with a coil In the solenoid valve which consists of a valve element of normally closing which opens by 
electric supply to a coil it is located between said core members and valve seats, and prepares in said valve 
seat possible [******] — having — this — electromagnetism — to said core member The solenoid valve 
characterized by considering as the configuration which forms a protective layer by performing surface 
treatment using the plating ingredient which has chlorine resistance. 

[Claim 2] Said protective layer is a solenoid valve according to claim 1 which it comes to constitute with the 
plating ingredient containing nickel or chromium. 

[Claim 3] Said protective layer is a solenoid valve according to claim 1 or 2 which it comes to form by 
performing non-electrolyzed nickel-plating processing to said core member. 

[Claim 4] Said protective layer is a solenoid valve according to claim 1 or 2 which it comes to form by 
performing hard-chromium-plating processing to said core member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for the fuel line of an automobile etc., is used for control of a 

fuel, vapor, etc., and relates to a suitable solenoid valve. 

[0002] 

[Description of the Prior Art] With the common for example, engine for automobiles, the system 
(henceforth an EBAPO purge system) which prevents that evaporated gas is emitted into atmospheric air is 
adopted by storing temporarily the fuel gas (evaporated gas) which volatilized in the fuel tank in a canister, 
introducing this evaporated gas in an inhalation-of-air path, and making it burn with inhalation air. 
[0003] In the EBAPO purge system by this kind of conventional technique, the EBAPO purge path for 
circulating evaporated gas is prepared between a canister and an inhalation-of-air path, and while being this 
EBAPO purge path, solenoid valves, such as a purge control valve which controls the flow rate of 
evaporated gas, are formed possible [ open and close ]. 

[0004] Valve casing by which this solenoid valve was located in the middle of passage here while the core 
insertion hole was formed in shaft orientations, and the valve seat was formed in this core insertion hole and 
the same axle, the core member fitted in into the core insertion hole of this valve casing, and the 
electromagnetism which is prepared in valve casing at this core member and the same axle, and forms a 
field by electric supply — with a coil it is located between a core member and a valve seat, and prepares in a 
valve seat possible [******]— having — this — electromagnetism — it consists of valve elements of 
normally closing which opens by electric supply to a coil. 

[0005] Moreover, as for the passage for evaporated gas prepared in valve casing, the both-ends side is 
connected to the upstream of an EBAPO purge path, and the downstream, respectively. Furthermore, 
rustproofing is performed to the front face of a core member using means, such as a galvanization. Here, as 
for the galvanization, the plating layer with a thickness of about 8 micrometers called MFZn8C of a JIS 
notation is given. 

[0006] and — if electric power is supplied to a solenoid valve from the control unit for engine control etc. ~ 
electromagnetism — a coil attracts a valve element magnetically through a core member, and a valve 
element estranges from a valve seat and contacts a core member. Thereby, a valve element opens and makes 
the upstream and the downstream of said passage open for free passage. 

[0007] Therefore, a control unit embraces engine operational status, opens [ open and ] an EBAPO purge 
path for free passage by making it shut, intercepts a solenoid valve, and introduces the evaporated gas in a 
canister from an EBAPO purge path in an inhalation-of-air path to the timing which does not have a bad 
influence on engine operability. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, with the conventional technique mentioned above, it 
has prevented that a core member produces **** with the moisture contained in evaporated gas by 
performing rustproofing, such as a galvanization, to a core member, for example. 
[0009] However, in order to use a thaw agent, an antifreezing agent, etc. containing salinity on a road 
surface in many cases, there is an inclination for the level of chlorine in air to become comparatively high in 
a cold district, for example. And when evaporated gas including this air circulates the inside of valve casing 
of a solenoid valve, affixes, such as a zinc chloride (ZnC12) which the chlorine contained in evaporated gas 
becomes easy to react with the zinc by which plating processing was carried out to a core member, and has 
deliquescence in a core member as a result, may arise. 

[0010] Especially, since a valve element repeats contact (collision) to the end face of a core member at the 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/4/2006 



JP,1 1-082800,A [DETAILED DESCRIPTION] 



Page 2 of 6 



time of open [ of a valve element ], and clausilium, the end face (galvanization layer) of a core member 
lifting-comes to be easy of the chlorine and the chemical reaction in air, and affixes, such as a zinc chloride, 
will produce it in the end face of a core member. 

[001 1] For this reason, with the conventional technique, there is a possibility that the amount of lifts of a 
valve element may become small by the affix produced in the core member, and a valve element may fix to 
the end face of a core member by affixes, such as a zinc chloride, in being the worst. 

[0012] This invention was made in view of the problem of the conventional technique mentioned above, this 
invention can prevent that the amount of lifts of a valve element becomes small, and stabilizes open and 
clausilium actuation, and it aims at offering the solenoid valve which enabled it to improve dependability. 
[0013] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above, while, as for this 
invention, a core insertion hole is formed in shaft orientations Valve casing which is located in the middle of 
passage and by which the valve seat was formed in this core insertion hole and the same axle, the core 
member fitted in into the core insertion hole of this valve casing, and the electromagnetism which is 
prepared in said valve casing at this core member and the same axle, and forms a field by electric supply — 
with a coil it is located between said core members and valve seats, and prepares in said valve seat possible 
[******].- having — this — electromagnetism — it is applied to the solenoid valve which consists of a 
valve element of normally closing which opens by electric supply to a coil. 

[0014] And the description of a configuration of that invention of claim 1 adopts is by performing surface 
treatment to said core member using the plating ingredient which has chlorine resistance to have formed the 
protective layer. 

[0015] Thus, even when salinity etc. is contained in flowing fluid in the passage for example, in valve 
casing by constituting, it can prevent by the protective layer that a chlorine compound etc. is formed in the 
front face of a core member. 

[0016] Moreover, the plating ingredient containing nickel or chromium constitutes said protective layer 
from invention of claim 2. 

[0017] A protective layer can be formed in the front face of a core member by this using nickel with the low 
reactivity over chlorine, chromium, etc., and it can prevent that a chlorine compound is formed in the front 
face of a core member. 

[001 8] Furthermore, in invention of claim 3, said protective layer is formed by performing non-el ectrolyzed 
nickel-plating processing to a core member. 

[0019] It can prevent that can form a nickel-plating layer in the front face of a core member, and a chlorine 
compound is formed of nonelectrolytic plating processing by this. 

[0020] Moreover, in invention of claim 4, said protective layer is formed by performing hard-chromium- 
plating processing to a core member. 

[0021] Thereby, a chrome plating layer can be formed in the front face of a core member using 

electroplating processing, and it can prevent that a chlorine compound is formed. 

[0022] 

[Embodiment of the Invention] Hereafter, the solenoid valve by the gestalt of operation of this invention is 
explained to a detail, referring to drawing 1 thru/or drawing 4 . 

[0023] Here, drawing 1 thru/or drawing 3 show the case where the solenoid valve by the 1st example of this 
invention is applied to the EBAPO purge system for cars. 

[0024] The engine with which 1 was carried in cars, such as an automobile, and 2 show the inhalation-of-air 
path connected to this engine 1, and the air cleaner 3, the throttle valve 4, and the collector 5 are formed in 
this inhalation-of-air path 2. And the inhalation-of-air path 2 branches to two or more manifolds 2A and 2A 
by the downstream of a collector 5, and — (one piece is illustrated), and the injection valve (neither is 
illustrated) for injecting the fuel in a fuel tank 6 in each engine gas column is attached in each manifold 2A. 
[0025] 7 is the canister which contained adsorbent 7A, such as activated carbon, and this canister 7 is 
connected to the fuel tank 6 through piping 8. And the evaporated gas which occurs in a fuel tank 6 flows 
into a canister 7 through piping 8, and is temporarily stored in a canister 7 by adsorbing adsorbent 7A. 
Moreover, the atmospheric-air installation tubing 9 for making an internal pressure equal to atmospheric 
pressure is connected to a canister 7, it opens during engine actuation and the check valve 10 which prevents 
the evaporated gas in a canister 7 leaking outside, and the drain cut valve 1 1 closed at the time of a halt of an 
engine are formed in this atmospheric-air installation tubing 9. 

[0026] 12 is the EBAPO purge path which connected the canister 7 and the inhalation-of-air path 2, and two 
branching paths 12A and 12A which have the below-mentioned solenoid valves 14 and 14 are formed in the 
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middle of this EBAPO purge path 12. Moreover, it is located in the upstream rather than each branching 
path 12 A, and the purge cut valve 13 is formed in the EBAPO purge path 12, and this purge cut valve 13 
intercepts each branching path 12A of the EBAPO purge path 12 from a canister 7 side, when a throttle 
valve 4 is a close by-pass bulb completely (at the time of an idling). 

[0027] are the solenoid valve which 14 and 14 were prepared in each branching path 12A of the EBAPO 
purge path 12, and was used as a purge control valve, and electric power is supplied to this solenoid valve 
14 from the control unit for engine control (not shown) etc. — for example, the opening of a throttle valve 4 
etc. — responding — open — it is closed-controlled and each branching path 12A of the EBAPO purge path 
12 is made to open for free passage and intercept in front of each solenoid valve 14 and in the back 
[0028] And when a throttle valve 4 is a close by-pass bulb completely or full open, a control unit closes a 
solenoid valve 14, makes the EBAPO purge path 12 intercept, and it has composition which introduces the 
evaporated gas in a canister 7 in the inhalation-of-air path 2 from the EBAPO purge path 12 while opening a 
solenoid valve 14 and making the EBAPO purge path 12 open for free passage, when a throttle valve 4 is 
except a close by-pass bulb completely or fiill open. 

[0029] Next, the solenoid valve 14 by this example is explained in full detail, referring to drawing 2 and 
drawing 3 . 

[0030] 15 shows valve casing of the solenoid valve 14 formed with the resin ingredient etc., and this valve 
casing 15 consists of the below-mentioned input 17 and the tap hole 18 which were really formed in 
cylinder-like a housing main body 16 and this housing main body 16 with a stage, and below-mentioned coil 
covering 23 grade by which fitting was carried out to the periphery side of a housing main body 16. 
[0031] Here, while core insertion hole 16A which inserts in the below-mentioned core member 20 is formed 
in shaft orientations, it is located in the tip side (lower limit side) of this core insertion hole 1 6 A, and annular 
valve seat 16B is prepared in the end face side (upper limit side) of a housing main body 16, and this valve 
seat 16B is arranged at core insertion hole 16A and the same axle. Furthermore, in the housing main body 
16, as shown in drawing 3 , valve element hold space 16C which is located between core insertion hole 16A 
and valve seat 16B, and holds the below-mentioned valve element 24 is prepared. 

[0032] 17 is the input projected in the direction of a path from the tip side of a housing main body 16, an end 
side is located in the periphery side of valve seat 16B, this input 17 is open for free passage to valve element 
hold space 1 6C, and the other end side is connected to the upstream of the EBAPO purge path 1 2 shown in 
drawin g 1 . 

[0033] 18 is the tap hole projected in the direction of a path from the tip side of a housing main body 16 
with input 17, and an end side carries out opening of this tap hole 18 to the inner circumference side of valve 
seat 16B through the approximate circle drill-like drawing path 19, and is opening it for free passage to 
valve element hold space 16C. Moreover, as for the tap hole 18, the other end side is connected to the 
downstream of the EBAPO purge path 12. Thereby, in the housing main body 16, the passage for 
evaporated gas which is open for free passage from input 17 to a tap hole 18 through valve element hold 
space 16C and the diaphragm path 19 is formed. 

[0034] 20 is the core member of the shape of a rod fitted in into core insertion hole 16A of a housing main 
body 16, this core member 20 consists of magnetic materials, such as iron material, and the below- 
mentioned nickel-plating layer 21 is formed in the front face. And the core member 20 has countered with 
the valve element 24 with spacing of the dimension as which the tip side was determined beforehand while 
caulking immobilization of the end face side is carried out from core insertion hole 16A at a projection and 
the below-mentioned housing 28. 

[0035] 21 is the nickel-plating layer prepared in the front face of the core member 20, and as shown in 
drawing 3 , this nickel-plating layer 21 consists of metallic materials, such as nickel which has chlorine 
resistance, by performing non-electrolyzed NIKKERUMU plating etc. to the core member 20, it has a 
predetermined thickness dimension and is formed. And the nickel-plating layer 21 protects the core member 
20 from the moisture contained in evaporated gas, salinity, etc. 

[0036] the electromagnetism by which 22 was arranged in the valve casing 1 5 — a coil — it is — this — 
electromagnetism — fitting of the coil 22 was carried out to the periphery side of a housing main body 16 so 
that it might become the core member 20 and the same axle, and to the periphery side, the approximately 
cylindrical coil covering 23 which has connector 23 A has fixed it. and electromagnetism — a coil 22 forms a 
field (closed magnetic circuit) through the core member 20, and the below-mentioned valve element 24, a 
plate 27 and housing 28 grade by supplying electric power through connector 23 A from a control unit etc. 
[0037] 24 is the valve element prepared in valve seat 16B of a housing main body 16 possible [ ****** ] s 
and with magnetic materials, such as iron material and magnetic stainless steel material, this valve element 
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24 is formed in short length approximate circle tubed, is located in valve element hold space 16C of a 
housing main body 16, and is arranged between valve seat 16B and the core member 20. Moreover, it 
consists of rubber, a resin ingredient, etc. and the elastic body 25 which constitutes a part of valve element 

24 is attached in the inner circumference side of a valve element 24. Furthermore, the valve element 24 is 
always energized towards valve seat 1 6B with the energization spring 26 arranged between the elastic body 

25 and the core member 20. In addition, since seal nature in case a valve element 24 ****** the elastic body 
25 prepared in a valve element 24 to valve seat 16B is raised, an elastic body 25 is formed if needed. 
[0038] and a valve element 24 is shown in drawing 2 — as — electromagnetism — the time of the electric 
supply to a coil 22 being stopped — valve seat 1 6B ~ sitting down — a clausilium condition — holding — 
electromagnetism — when electric power is supplied to a coil 22, as shown in drawing 3 , when magnetically 
drawn in by the core member 20, it estranges and opens from valve seat 16B, and the core member 20 is 
contacted. In this case, the amount of lifts of a valve element 24 is beforehand set up by adjusting spacing of 
valve seat 1 6B and the apical surface of the core member 20 at the time of manufacture of a solenoid valve 
14. 

[0039] 27 is the approximately cylindrical plate laid under the interior of a housing main body 16 so that a 
valve element 24 may be surrounded, and this plate 27 is formed with magnetic materials, such as a metal, 
as shown in drawing 2 . And the plate 27 serves as a flange (not shown) which the part projected outward 
[ direction of path ] from the housing main body 16. 

[0040] 28 is housing of an abbreviation U shape formed with magnetic materials, such as a metal. This 
housing 28 Fitting hole 28A1 which is arranged in the end face side of the valve casing 15, and fits in the 
core member 20 Formed core tie-down plate section 28A, The side plate section of the pair which is 
prolonged in shaft orientations along with the valve casing 1 5 from the left of this core tie-down plate 
section 28A, and right both sides and by which the tip side was attached in the flange of a plate 27 (not 
shown), Between each of these side plate sections is connected, and the bolt 29 which attaches a solenoid 
valve 14 outside consists of plate-like attachment section 28B which protruded outward [ direction of path ]. 

[0041] and the housing 28 — a plate 27, the core member 20, and a valve element 24 — a closed magnetic 
circuit — constituting — electromagnetism — a valve element 24 is made to open by the field formed when 
electric power is supplied to a coil 22 

[0042] The solenoid valve 14 by this example has a configuration like ****, and explains the actuation 
below. 

[0043] first, electromagnetism — in the condition that the electric supply to a coil 22 is stopped, as shown in 
drawing 2 , a valve element 24 is pressed by valve seat 16B of a housing main body 16 with the energization 
spring 26, and input 17 and a tap hole 18 are intercepted. Thereby, a solenoid valve 14 holds a clausilium 
condition. 

[0044] moreover, electromagnetism — when electric supply to a coil 22 is performed, as shown in drawing 
3 , a valve element 24 resists the energization spring 26, is attracted magnetically to the core member 20 
side, and estranges and opens from valve seat 16B. Consequently, it is open for free passage through valve 
element hold space 16C and the diaphragm path 19 in input 17 and a tap hole 18, and a solenoid valve 14 
opens. 

[0045] Here, the evaporated gas in valve element hold space 16C may circulate between a valve element 24 
and the core member 20 like ****A shown in drawing 3 through few clearances which exist between a 
housing main body 16 and a valve element 24. 

[0046] However, in this example, since the core member 20 is covered with the nickel-plating layer 21, it 
can prevent, and the amount of lifts of a valve element 24 becomes small, or a valve element 24 does not fix 
that the chlorine compound 30 grade which reacting of the core member 20 and the nickel-plating layer 21 
with the salinity in evaporated gas etc. is lost, for example, is shown by the imaginary line in drawing 3 
adheres between the core member 20 and a valve element 24 in a valve-opening location. 
[0047] In this way, in this example, since it considered as the configuration which forms the nickel-plating 
layer 21 by performing non-electrolyzed nickel plating etc. to the core member 20, with the salinity 
contained in evaporated gas, moisture, etc., it can prevent certainly that a chlorine compound etc. arises on 
the front face of the core member 20, and the corrosion resistance of the core member 20 and the nickel- 
plating layer 21 can be raised sharply. 

[0048] and when a solenoid valve 14 opens, the amount of lifts of a valve element 24 becomes small by the 
chlorine compound 30 grade produced in the core member 20 and the nickel-plating layer 21 , or a valve 
element 24 fixes with the core member 20 — certain — it can prevent — a valve element 24 — the electric 
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supply from a control unit etc. — responding — stable — open — it can be made to shut 
[0049] The evaporated gas in a canister 7 can be introduced into the inhalation-of-air path 2 side to suitable 
timing by this, without spoiling engine operability, and dependability can be raised sharply. 
[0050] Moreover, since the nickel-plating layer 21 was formed by nonelectrolytic plating processing, even 
when it has the configuration where the core member 20 is comparatively big, for example, complicated 
irregularity, etc., the nickel-plating layer 21 can be easily formed by predetermined thickness, and the 
quality can be stabilized. Thereby, the amount of lifts of a valve element 24 can be set up with high 
precision, and a flow rate can be correctly adjusted at the time of manufacture of a solenoid valve 14. 
[0051] Next, drawing 4 shall show the 2nd example by this invention, shall give the same sign to the same 
component as said 1st example in this example, and shall omit the explanation. However, the description of 
the solenoid valve 31 by this example is by performing electroplating processing of hard chromium plating 
etc. to have considered as the configuration which forms in the front face of the core member 32 the chrome 
plating layer 33 which has chlorine resistance, and forms the chrome plating layer 35 in the front face of a 
valve element 34. 

[0052] This example constituted in this way can also acquire the almost same operation effectiveness as said 
1 st example. 

[0053] In addition, although said each example mentioned and described the case where the nickel-plating 
layer 21 and the chrome plating layers 33 and 35 constituted a protective layer to the example, this invention 
may form not only this but a protective layer with alloys, such as nickel and chromium. Moreover, it is good 
also as a configuration which performs coating which may form a protective layer and has corrosion 
resistance in the core members 20 and 32 using a resin ingredient etc. further, for example with the metallic 
materials which have the comparatively high chlorine resistance of tin (Sn), lead (Pb), etc., for example, 
these alloys, etc. 

[0054] Moreover, in said each example, although the 1st example described as what forms the nickel-plating 
layer 21 only in the core member 20, this invention is good not only for the core member 20 but the valve 
element 24 not only this but also as a configuration which forms a nickel-plating layer, and good also as a 
configuration which omits the chrome plating layer 35 of a valve element 34, and, on the other hand, forms 
the chrome plating layer 33 only in the core member 32 in the 2nd example. 

[0055] Furthermore, although considered as the configuration which forms the nickel-plating layer 21 and 
the chrome plating layer 33, for example with means, such as nonelectrolytic plating and electroplating, in 
said each example, this invention is good also as a configuration which forms a protective layer not only 
using this but using a vacuum deposition method, the sputtering method, a CVD method, etc. 
[0056] Moreover, although said each example mentioned and described the case where it applied to EBAPO 
purge systems, such as an automobile, by using solenoid valves 14 and 3 1 as a purge control valve to the 
example, as long as this inventions are open and a solenoid valve made to bolt, they may apply the passage 
of not only this but a gas or a liquid to the solenoid valve of arbitration. 
[0057] 

[Effect of the Invention] Since it considered as the configuration which forms a protective layer using the 
plating ingredient which has chlorine resistance to a core member according to invention of claim 1 as 
explained in full detail above, it can prevent certainly that a chlorine compound etc. produces the inside of 
valve casing on the front face of a core member with the salinity in flowing fluid, moisture, etc., and the 
corrosion resistance of a core member and a protective layer can be raised sharply. While being able to 
prevent certainly that the amount of lifts of a valve element becomes small, or a valve element fixes a core 
member side by this at the time of valve opening and being able to stabilize open [ the ] and clausilium 
actuation, dependability can be raised sharply. 

[0058] moreover, since the plating ingredient containing nickel or chromium constituted the protective layer 
according to invention of claim 2, a chlorine compound etc. arises on the front face of a core member by 
protective layers which have chlorine resistance, such as nickel and chromium, — certain — it can prevent ~ 
a valve element — being stabilized — open — while being able to carry out clausilium, the corrosion 
resistance of a core member and a protective layer and dependability can be raised sharply. 
[0059] Moreover, since it considered as the configuration which forms a nickel-plating layer by non- 
electrolyzed nickel-plating processing, while according to invention of claim 3 being able to form easily the 
nickel-plating layer which has predetermined thickness to a core member and being able to set up the 
amount of lifts of a valve element certainly between a core member and a valve seat, the flow rate of a 
solenoid valve can be adjusted correctly. Moreover, even when it has the configuration where a core 
member is comparatively big, complicated irregularity, etc., the whole front face of a core member can be 
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covered, the thickness of a nickel-plating layer can be formed in homogeneity, and quality can be raised 
sharply. 

[0060] Furthermore, according to invention of claim 4, since it considered as the configuration which forms 
a chrome plating layer by hard-chromium-plating processing, the chrome plating layer which has 
predetermined thickness can be easily formed to a core member, and quality can be stabilized. Thereby, the 
amount of lifts of a valve element can be certainly set up between a core member and a valve seat, and the 
flow rate of a solenoid valve can be adjusted correctly. 



[Translation done.] 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawin g 1] 




[Drawing 3] 
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[Translation done.] 
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[0 0 5 9] ^fc % »#S3 0j8WI;Lj:*Ui, M«^=- 

#5o 

[0 0 6 0] $ibl-. iS*JS4Wl8WlcJ:mi, 



[[24] n2<Dnmm\z£z > m.mfr*7f:-tm3 tmm<o 



( 6 ) VrmW-l 1 - 8 2 8 0 0 

10 

i4, 31 

1 5 $r>T-^l/? 
1 6 >r~i/>^*:fls: 

i 6 a ^Tmrnx 

1 6 B 

2 0, 3 2 ^TSWt 
2 1 ~^/Utf>o£jI 
2 2 MM^J^ 
2 4. 3 4 #ft 

10 3 3, 3 5 *nA£>o#J! 



[111] 



14 12A 

rF=Q=i 



3) 



12 



(3 

hi 



7A 




10 



6 



[i2] 



[H13] 




30 




I6C 



( 7 ) 



[d4] 




I6B 19 



